Methods for attaching radio transmitters to rock iguanas (genus Cyclura) are described and compared based on signal range, longevity of attachment, and potential disturbance to animal behavior or health. Case studies are described for all instances of internal implantation, ingestion, and external attachment of transmitters for which data are available. Signal range did not differ dramatically between attachment methods, but did differ between transmitter models and habitats in which iguanas were tracked. Only transmitters with coiled antennas showed a dramatic reduction in signal range. Longevity of transmitter attachment varied greatly among attachment methods, and was greatest for implantation, least for ingestion, and intermediate for external methods. Internal placement of transmitters via ingestion or implantation was advantageous in having no external apparatus to snag on vegetation or rocks. However, ingestion yielded less than one week of data, and implantation required costly, potentially stressful surgery. External attachment methods, including suturing of transmitters, mounting with adhesive, and harnesses or collars with breakaway mechanisms, entailed low cost and low risk, but were less reliable for long-term attachment. Harnesses or belts that lacked breakaway mechanisms entailed higher risk, because iguanas may suffer injury or death if not monitored frequently and recaptured for removal of attachment devices. In many studies, iguanas successfully mated, nested, and appeared to behave normally with transmitters attached by various methods. However, further research is needed to determine how different attachment methods affect the health, behavior, and survivorship of iguanas, particularly in smaller species and juveniles, which are more susceptible to predation.
Introduction
Radio telemetry is an important tool for investigating behavioral ecology and aiding in conservation monitoring. The genus Cyclura (Sauria: Iguanidae sensu Frost and Etheridge, 1989 ; but see discussion of taxonomy in Hollingsworth, 2004) is a group of large, herbivorous lizards restricted to islands in the Greater Antilles and the Bahamas. Six of the nine species of these rock iguanas are considered endangered, and the remaining three are vulnerable (IUCN, 2007) . Past and current threats include habitat destruction and degradation (Alberts, 2000) , predation by and competition with introduced animals (Iverson, 1978; Mitchell, 1999) , hunting by humans (Carey, 1975; Knapp et al., 1999; references in Vogel et al., 1996) , and illegal capture for the pet trade (Alberts and Grant, 1999) . Radio telemetry can help researchers to monitor the extent and impact of these threats, while collecting information about animal behavior, movement, and habitat use to aid in management and conservation. Intensive research on Cyclura has only been conducted over the past three decades. Much about the natural history of these unique and long-lived lizards (up to 50 years, Iverson et al., 2004) remains unknown.
There are several valuable reviews that examine radio telemetry techniques and their tradeoffs, including cost, accuracy, reliability, and effects on study subjects (Amlaner and Macdonald, 1980; Kenward, 1987; Kenward, 2000; Manly et al., 2002; Mech, 1983; Millspaugh and Marzluff, 2001; White and Garrott, 1990 ). However, particular challenges face rock iguana researchers. While often sedentary, iguanas may have large home ranges (up to 38 ha, Goodman et al., 2005) , necessitating a large signal range for effective telemetry. Rock iguanas occupy xeric limestone habitats that often include dense shrubs and jagged rock outcroppings (Alberts, 2000) . These make the external attachment of transmitters problematic, because many iguanas retreat for the night, or during the heat of day, into narrow crevices or sinkholes of rocky substrates (Alberts, 2000) . These habits increase the potential for externally mounted transmitters to detach or cause the accidental entrapment of study animals. While death of animals due to transmitter attachment is never considered acceptable, it is particularly important to minimize this risk when studying threatened or endangered species. Extra caution is necessary when working with juvenile iguanas, which are smaller and therefore more vulnerable than adults to both natural and introduced predators (Carey, 1975; Christian, 1986; Levering and Perry, 2003; Vogel et al., 1996) . Finally, investigators should strive to minimize any disturbance of behavior that may affect study results.
We review and evaluate radio transmitter attachment methods that have been used with rock iguanas. Most of this information was gathered from field notes up to two decades old; therefore varying levels of detail are available for each study. Where information on methods used or impacts on animals are not described, it is because these details are unavailable. For internal implantation, ingestion, and external attachment methods, we describe: (1) methodological details if not published previously, (2) longevity of attachment, (3) signal range, and (4) potential costs in terms of disturbance to behavior and threats to health and survival.
